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mV was compared. 
Results: We found that b,,swe,, was chronically activated in IT in diseased atrial myo- 
cyies, and current density at +40mV was 4.3 * 0.8 pA/pF (mean * SE, n = 26). In con- 
trast, &e,, was 0.1 f 0.1 pAipF (n = 4) in IT in myocytes isolatsd frOm patients with 
normal LVEDP, significantly less than in diseased myocytes (P = 0.02). ICl,swell in dis- 
eased myocytes was abolished by TAM, -0.3 * 0.3 pA/pF (n = 5, P < 0.01). Cell shrink- 
age in hyperosmoticl.5T significantly reduced ~,,swBI, in diseased myocytes from 7.0 * 
0.8 to 2.5 f 0.5 pA/pF (n = 5. P < 0.02). In normal myocytes, ~l,s,.,ell was significantly 
activated from 0.1 f 0.1 to 1.4 f 0.4 pAfpF (n = 4, P < 0.03) by swelling in hyposomotic 
0.7T solution. 
Conclusions: We conclude that &e,, is chronically activated in atrial myocytes from 
patients with RAE or increased LVEDP and can be blocked by TAM and cell shrinkage. 
Chronic actwation of bI,swell is expected to shorten atrial action potential duration and 
may modulate arrhythmogenesis. 
walls of both groups. The degree of improvement was much greater I” patients with 
pacer induced LBBB (septum p<O.OOOl and antenor wall pcO.003). 
Conclusion: Both groups of patients benefited from RST. The degree of improvement of 
global and regional systolic function appeared to be greater in pacer induced LBBB. 
Much of the improvement occured in the septum and anterior wall possibly due to greater 
dyssynchronous motion in these segments induced by right ventricular pacing. 
1138-4 Prevalence of Nonviable Myocardium in the lnferolateral 
Wall in Potential Candidatesfor Biventricular Pacing 
and Underlying Coronary Artery Disease 
Olivier De Winter, Johan De Suner, Geerl Van Ponelberghe, Frederic Van Heuverswyn, 
Rudi A. Dierckx, Thierry Gillebert, Ghent University Hospital, Ghent, Belgium 
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825-6 Rapid Electrical Stimulation of Contraction Modulates 
Gap-Junction Protein in Cultured Neonatal Rat 
Cardiomyocytes: Involvement of Mitogen-Activated 
Protein Kinases and Effects of Angiotensin II Receptor 
Antagonist 
Noriko lnwe Tomoko Ohkusa, Tomoko Nao, Tomo Matsumoto, Dong Jing Yao. Yuji -1 
Hisamatsu, Masafumi Yano, Masunori Matsuzaki, Yamaguchi University Graduate 
School of Medicine, Ube, Japan 
Differences in the distribution of gap junctions are considered to be an important factor ln 
the origin of reentrant arrhythmias. We investigated the aIteratIons in cardiac connexin 
(Cx)43 expression during rapld electrical stimulation (RES) of contraction in cultured ven- 
tricular cardiomyocytes from neonatal rats. Methods and Results: Contraction was 
induced by RES (3.0 Hz) and Cx43 expression was assessed. RES resulted in increases 
in the expressions of Cx43 protein and its mRNA, statistical significance being achieved 
after 60 min in the former 0.91+0.06 vs 0.60*0.21, p<O.Ol). and after 60 min in the latter 
(1.26*0.49 vs 0.67+0.1 I, pcO.01). There was a significant increase in the amount of 
Cx43 immunoreactw signal. The level of activated extracellular signal-regulated protein 
kinases (ERK) Increased significantly, with peaks at 5 min (2.1*1.1-fold vs control, 
~~0.05) and 60 min (3.2*0.8-fold, pcO.01). c-Jun NHP-terminal klnases (JNK) were also 
significantly activated by RES, the peaks being at 15 min (3.5+1.6-fold, pcO.01) and 60 
min (4.1+1.3-fold, p<O.Ol). Interestingly, activation of ~38 mitogen-activated protein 
kinases (~38 MAPKs) was rapid, with a peak at 5 min (6.5il .O-fold. pcO.01). Cardlomyo- 
cytes angiotensln II (AGII) expression mcreased almost P-fold after 15 min. The 
increases in Cx43 protein and Its mRNA were significantly attenuated upon addition of 
losartan. The increases in actwated ERK. JNK and p38 MAPKs were also blocked by 
losartan. Conclusions: Our results suggest that RES-induced increases I” AGII content 
and activated MAPKs cause a marked upregulation of Cx43. Upregulation of Cx43 may 
result in abnormal cell-to-cell communication and alterations in the electrophysiologic 
properties of cardiomyocytes, leading to the Initiation and/or perpetuation of arrhythmia. 
AGII receptor antagonist interferes with the MAPKs signal-transduction and Cx43 
expression. and may represent a useful component to arrhythmia therapy 
Backaround Biventricular (BV) pacing is a new treatment modality for patients (pts) with 
heart failure and ventricular dyssynchrony. The inferolateral (IL) wall is the most fre- 
quently used site for placing the left ventricular lead. We investigated the prevalence of 
non-viable myocardium in the IL wall in potential candidates for BV pacing with underly- 
ing coronary artery disease (CAD). 
Methods We evaluated 277 consecutive CAD pts (248 males, 65 * 10 years) and a rest- 
ing LVEF <40 % with gated myocardial perfusion SPECT imaging. The myocardium was 
divided into 4 larger regions: IL, anterior, septal and apical. Regions with c 50 % of the 
maximum myocardial uptake were considered non-viable. Pts were divided into 3 groups 
according to QRS duration on the resting ECG: < 120 ms (group I, n= 110 ), 120-149 ms 
(group II, n= 107), 2 150 ms (group Ill, n= 60). Pts in group Ill were considered as poten- 
tial candidates for BV pacing. 
m The overall prevalence of absence of viability was 55 % for the IL region, 19 % 
for the anterior region, 57 % for the septum and 36 % for the apex. Results according to 
QRS duration are shown in the figure. 
Conclusion The prevalence of non-viable myocardium in the IL wall IS high (57%) in 
potential candidates for BV pacing and underlying CAD. Because placing of pacing leads 
in non-viable myocardial tissue may lead to inadequate pacing, these data suggest that 
besides localization of dyssynchrony, additional assessment of residual viability may be 
needed when considering BV pacing in these pts. 
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1138-3 Resynchronization Therapy Produces Greater 
Improvement in Left Ventricular Function in Patients 
With Pacer Induced Compared to Those With Intrinsic 
Left Bundle Branch Block 
Devlet Oezatalay. Ashit G. Pat& Amar Singh, Albany Medical College, Albany, NY 
Background: Resynchronization therapy (RST) I” patients with left bundle branch block 
(LBBB) and depressed left ventricular (LV) function has been shown to produce signifi- 
cant improvement. It is unclear as to whether RST produces similar results in patients 
with pacer induced LBBB and depressed LV function. 
Methods: Echocardiographic assessment of LV function was performed in IO patients 
with depressed LV function and pacer induced LBBB and 6 patlents with similar LV dys- 
function and intrinsic LBBB (QRS duration >130msec). Changes in global as well as 
regional systolic dysfunction were analyzed. All patients had placement of the LV lead via 
the coronary sinus in the left lateral position of the LV. 
Results: LV ejection fraction (EF). increased from 13% to 22% in intrinsic LBBB and 
from 20% to 33% in patients with pacer induced LBBB (p<O.O03). Wall motion index 
(WMI) also used to assess global systolic function decreased from 4.6 to 3.6 in intrinsic 
LBBB and 4.2 to 2.6 in pacer induced LBBB (p<O.OOOl). Analysis of regional contraction 
showed an Insignificant improvement in contractIon of the lateral, Inferior, and posterior 
walls of the LV. There was significant improvement in contra&on of septum and anterior 
1138-5 Suitability of Coronary Sinus Tributaries for Left 
Ventricular Lead Placement in Patients Undergoing 
Cardiac Resynchronization Therapy 
L. Binq Liem. Christian Eversull, Sung H. Chun, Stanford University, Stanford, CA 
Background: Successful placement of a coronary sinus (CS) lead is key to cardiac 
resynchronization therapy (CRT) but not much is known about the anatomic variability of 
the CS in these patients (pts). Methods: We analyzed the anatomy, size (with attention 
to > 1.7 mm in mid-portnon), and tortuosity of the CS and its tributary in 42 consecutive 
pts undergoing CRT with the InSync-ICD by CS angiography. Pts were 59.1 + 14.1 
years, 38 men and 4 women, with Idiopathic (23) or ischemic (19) cardiomyopathy, an 
LVEF of 22.7.4 6.7 % and an end diastolic diameter of 7.5 -+ 1.9 cm. Results: Entry into 
CS OS was dlfflcult (3 pts) or unsuccessful (2 pts) due to small and high opening. consis- 
tent with a prominent Thebesian valve. Dissection occurred in 4 pts due mid-CS obstruc- 
tion consistent with Vieussens valve. The mlddle vein was present in 41pts (> 1.7 mm in 
26) and was moderately tortuous. The posterior vein was present in only 26 pts (> 1.7 
mm in 12) and moderately tortuous. The posterolateral vein was present in 40 pts (> 1.7 
mm in 29) and moderately to severely tortuous. The lateral vein was present in 33 pts (> 
1.7 mm in 7) and mildly tortuous. The anterior vein was present in 32 pts (> 1.7 mm in 11) 
and mildly tortuous. Based on size alone, all but 2 pts (95%) had suitable CS tributary in 
the posterior lateral region although severe tortuosity might preclude placement in 
another 4 pts. Conclusions: (I) Anatomy of CS and Its tributary in pts undergoing CRT 
is variable and our findings are consistent with previous pathology reports. (2) Prominent 
Thebesian valve may preclude CS entry in about 11% of pts. (3) The posterior and lateral 
CS tributaries are suitable in size in 95% of pts although (4) tortuosity may preclude entry 
in 10% of these. 
1138-6 Pulsed Wave Tissue Doppler Imaging for Identification 
of Responders to Cardiac Resynchronization Therapy 
T~zlana Chiriaco, Giuseppe De Martwo, Gemma Pelargonio, Antonio Del10 Russo, 
Tommaso Sanna. Lucia De Luca, Antonella Lombardo, Fausto Pennestri, Loredana 
Messano, Danlele Gabrielli, Marcello Vaccarella, Lucia Leccisono, Paolo Zecchi, Fulw 
Bellocci. Catholic University, Rome, Italy 
Background: The effect of biventricular pacing on patients with dilated cardiomyopathy, 
left bundle branch block and symptomatic heari failure, is an improvement of clinical sta- 
tus, but the individual response is poorly predictable. 
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Methods: 36 patients (age 70.9 f 7.3 yrs M/F 34/4) with advanced heart failure, NYHA 
class Ill/IV (20/16), left bundle branch block at ECG( mean QRS duration 174 23.2 msec) 
underwent a biventricular pacemaker implantation. Standard echocardiogram and 
Pulsed Wave Tissue Doppler Imaging (PW-TDI) were performed at baseline and 1 day, 1 
week, 6 months and 1 year after the implantation. We defined electro-mechanical delay 
of lefi ventricular lateral wall, interventricular septum, and right ventricular free wall as the 
QS time interval between the onset of QRS at ECG and the onset of S wave at PW-TDI 
on the respective wall segments. The difference between lateral wall and interventricular 
septum QS intervals, and between lateral wall and right ventricular free wall QS intervals, 
were defined respectively IntraV- and InteN dissynchrony. 
Results: Patients were divided in a severe (SEV) and a moderate (MOD) group on the 
basis of the baseline value of InterV dissynchrony, respectively above and below 70 
msec. Before implantation, we observed no significant difference in NYHA functional 
class (3.43eO.51 vs 3.10+0.32 p=O.O7) and ejection fraction (24*9% vs 23*6% p=O.80) 
between SEV (27 pts) and MOD (11 pts) groups. 
After 1 year from implantation 
-NYHA class (1.94iO.24 vs 2.60i0.42 p=<O.OOOl) and rehospitalizations for heart failure 
(0.00 vs 0.50 f 0.57 p=O.O4) was lower in SEV than MOD. 
-the ejection fraction increased in all the patients (from 2429% to 32210% p=O.O015), 
without differences between groups (32*10% SEV vs 36*7% MOD p=O.39). 
- a higher reduction (81.82 * 50.19 msec vs -0.1 + 33.52 msec respectively p=O.O002) of 
interV delay in SEV than MOD Conclusion: Patients with severe interV dissynchrony at 
pre-implant PW-TDI show, with biventricular pacing, a better improvement on NYHA 
functional class and less rehospitalizations for heart failure. These effects are not associ- 
ated to a different changes in left ventricular ejection fraction. but to a better interV resyn- 
chronization. 
1138-7 Minimizing Ionizing Radiation: A New Alternative 
Method for Minimally Invasive Surgical Biventricular 
Resynchronization 
Omar Lattouf, Vinod H. Thourani, Angel R. Leon, David B. Delurgio, Fernando V. Mera, 
Kathryn L. Glas, Robert A. Guyton, Emory University, Atlanta, GA 
BACKGROlJND:Percutaneous biventricular resynchronization therapy has become an 
acceptable therapeutic regimen in patients (pts) with CHF and intraventricular conduction 
delay exceeding 120 ms. Although the percutaneous approach is successful in most 
patients, technical difficulties may preclude adequate left ventricular (LV) capture. The 
purpose of this study is to describe a new technology involving minimally invasive thora- 
coscopic lead placement for biventricular resynchronization. 
METHODS: From Mkch 2001 to April 2002, 274 pts were referred to one hospital for 
biventricular resynchronization. Of those, 23 pts failed the percutaneous approach and 
were managed with thoracoscopy-guided minimally invasive ventricular lead placement. 
RESULTS: The surgical group consisted of 9 females and 14 males with a mean age of 
65+14 yrs (range: 26 to 96 yrs). Mean preoperative EF as 20+6% (range: 5.35%). Four- 
teen pts had non-ischemic cardiomyopathy and 9 pts had a history of coronary artery dis- 
ease (5 pts had prior coronary artery bypass grafting). The pacing parameters for the 
surgically-treated pts revealed a mean threshold of 1.3iO.9 volts (range: 0.3 to 2.6 volts). 
Mean current was 2.7kl.9 mA and mean impedance was 648.6+200.2 ohms. Mean R- 
wave amplitude was 10.6+6.1 mV. Postoperative length of stay was 423 days. While no 
pts sustained postoperative myocardial infarctions or procedure-related wound infec- 
tions, 2 pts required postoperative interventions for emphysema. One patient died on 
postoperative day 9. despite a successful surgical lead placement. On 120 days follow- 
up, no pts required repeat lead placement. 
CONCLUSIONS: Minimally invasive LV lead placement is a new alternative technique for 
biventricular resynchronization. In the current series, we have shown that LV placement 
can be successfully performed in this high-risk patient cohort with minimal morbidity and 
mortality and with no need for ionizing radiation. 
1138-8 Importance of the Coronary Sinus Lead Position on the 
Clinical Benefit of Biventricular Pacing 
Eduardo B. Saad, Ali-Reza Golshayan, Mandeep Bhargava. Yaariv Khaykin, J. David 
Burkhardt, Ahmad AbduCKarim. David 0. Martin, Nassir F. Marrouche, Walid I. Saliba, 
Robert A. Schweikert, Patrick J. Tchou. Andrea Natale, The Cleveland Clinic Foundation, 
Cleveland. OH 
Background: Biventrfcular (BiV) pacing has emerged as a new therapy for patients with 
congestive heart failure (CHF). The best anatomical location of the left ventricular (LV) in 
the coronary sinus (CS) is still a matter of controversy. The objective of this study is to 
evaluate the clinical response to BiV pacing in patients who had a transvenous LV lead 
placed in diflerent anatomical segments. 
Methods and Results: We evaluated 62 patients (mean age 61 years, 66% males) with 
severe (NYHA class Ill-IV) CHF who had a successful placement of a LV lead trans- 
venously through a CS venous branch. Patients were divided in 2 groups, based on the 
lead anatomical position. Group 1 was classified as an anterior position and included 
leads in the anterior, antero-lateral and septal segments. Group 2 was classified as pos- 
terior and included leads in the posterior, postero-lateral and lateral segments. Post 
implant, functional capacity improved from an average of NYHA 3.0 to 2.5 (p=O.O028) 
and LV ejection fraction (EF) measured by transthoracic echocardiography improved 




NYHA Functional Class LV EF (%) 
Pm- Post- Change (p Pre- post- Change (p value 
BiV BiV value) BiV BiV 1 
3.1 2.5 0.53 (0.004) 16.0% 17.75% -0.25 (0.84) 
Group 2 3.0 2.4 0.56 (1.7 x10- 19.0% 24% 4.71 (0.001) 
(n=42) 7) 
ConcIus~ons: LV lead placement in the posterior-lateral segments appears associated 
with moderate but significant improvements in functional capacity and LV function. When 
the anterior circulation is the only possible transvenous target, an epicardial lead in the 
postero-lateral wall may be considered a better alternative. 
1138-9 Anatomic Features Impacting Left Ventricular Implant: 
Comparison of Normal Heart and Failure Hearts 
lmran K. Niazi, Charles Lanzarotti, Dana Kappel, Martin Slotwinski. Theresa Faber, 
Arrhythmia Center for Southern Wisconsin, Milwaukee, WI, St. Luke Medical Center, 
Milwaukee, WI 
Background: Cannulation of the coronary sinus (CS) for left ventricular lead placement to 
achieve cardiac resynchronization is often unexpectedly challenging. Anecdotal reports 
suggest that CS and right atrial (RA) anatomy is different in failure (HF) patients (pts). 
Methods: We compared 109 pts with HF left ventricular ejection fraction (LVEF) 25 +/- 
10%, 74% male, 100% with structural heart disease who underwent LV lead implant with 
108 pts without HF (LVEF 55+/-14%, 44% males, 22% with structural heart disease), in a 
prospective manner. Anatomy was assessed by using digital contrasts cineangiography 
of the right atrium and CS in multiple projections, and transthoracic echocardiography. 
Selected pts also underwent transesophageal. and/or intravascular ultrasound to clarify 
or confirm unconclusive radiographic features. Results: The following maior anatomic dif- 
ferences were found. Contrary to previous reports, there was no significant difference 
(~~-0.05) between the two groups with regard to diameter of the CS (overall lo+/-4mm) or 
the diameter of the CS ostium (overall 15+/-mm). Conclusion: CS and RA anatomy is sig- 
nificantly different in HF hearts vis a vis normal hearts: the CS ostium lies higher, the CS 
is angulated more steeply superior, and the RA dimension is larger. These differences 
may account for greater difficulty encountered during CS cannulation in this group. 
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1138-10 Importance of Interventricular Delay to Optimize 
Cardiac Resynchronization Therapy 
Frank A. Bracke, Berry L. van Gelder, Albert Meijer, Catharina Hospital, Eindhoven, The 
Netherlands 
Purpose We studied the influence of the inter-ventricular pacing delay on biventricular 
pacing therapy in heart failure. 
Methods A biventricular pacing system was implanted in 13 pts with heart failure and 
left bundle branch block. Left ventricular maximum dP/dt (mm Hg/s) was measured with 
a 0.014” guidewire with tip mounted pressure transducer. Measurements were done at a 
constant rate during atrial (AP), biventricular (BP) and left ventricular (LP) pacing. After 
choosing the optimal atrio-ventricular interval during BP, the inter-ventricular interval was 
varied delaying the right (left ventricle first, LVF) or the left ventricle (right ventricle first, 
RVF) up to 60 ms. 
Results Maximum dP/dt was better in 9 pts with LVF and 1 pt with RVF compared to 
BP. The optimal inter-ventricular interval in LVF was 46 f 23 ms. When LVF was com- 
pared to LP, there was no difference in optimal dP/dt (p = 0.864) or atrio-ventricular inter- 
val (respectively 151+ 36 ms and 157 f 29 ms). Optimal dP/dt was reached in 6 pts with 
LVF and 5 pts with LP, in 2 pts both with both modes. 
Conclusion. In a majority of pts, activation of the left before the right ventricle signifi- 
cantly improves dP/dt compared to simultaneous biventricular pacmg, even with the 
same atrio-ventricular delay Left ventricular pacing alone has similar results but at an 
atrio-ventricular delay when fusion with normal conduction is likely, mimicking biventricu- 
lar pacing with activation of the left ventricle first. 







dP/dt Difference with AP 
749*136 - 
902 f 182 p = 0.0013 
966+164 p = 0.0002 
89Oi 157 p = 0.0008 
971 f 195 p = 0.0003 
Difference with BP 
p=o.o013 
p = 0.0191 
p = 0.3033 
p = 0.0107 
